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HOACHUTEJIBHAA 3AIIUCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBITYIO0 3HAYUMOCTH, KaK C TOUKH 3PCHUS MPAKTHYCCKUX MPHUIOKECHUN, TaK
U UX pONIM B 00pa3oBaHWU, HEOOXOIUMOM KaKIOMY 4eloBeKy. Bo3pacraeT yucio
npodeccuii, mpu OBIAJEHUN KOTOPBIMU TpeOyeTcsi xopoias 0a3oBas MOJAr0TOBKA
B 00JlacTH BEpPOSITHOCTH W CTAaTUCTUKH, TakKasd TOJArOTOBKAa Ba)kHA JUIA
MPOAOKEHUsT 00pa30BaHUs U JIJIsl YCIEITHON PO EeCCHOHATBHON Kapbephl.

Kaxp1it 4esmoBek MOCTOSTHHO MIPUHUMAET PEIICHHsI HA OCHOBE UMEIOIIUXCS Y
HETO JIaHHBIX. A JI7I1 000OCHOBAHHOTO MIPUHSTHUS PEIICHUS B YCIOBHUSAX HEAOCTATKA
WM u30bITKa MHOOpMaIMK HEOOXOAUMO B TOM HYHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBIIIUICHHE.

NmMeHHO TO3TOMY OCTpPO BCTala HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOydarommxcs GyHKIHOHATBHYIO IPAMOTHOCTD, BKJITIOUAOIIYIO B CeOsI B KAUECTBE
HEOTHEMJIEMON  COCTaBIISAIOIICH YMEHHE  BOCIPUHUMATh W KPUTHYCCKU
aHAJIM3UPOBATh MH(GOPMAIIHUIO, TPESACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTMX pPEaJbHBIX TMPOIECCOB W 3aBHCHMOCTECH,
IIPOU3BOJIUTH MPOCTECHINE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMH MPUHIMIIAMU cOOpa, aHajau3a u
NPEJICTaBNICHUs] JAHHBIX U3 Pa3IU4HbIX cdep >KU3HU OOIIECTBA M TOCYIapCTBa
npuobiaer oOydyarmuxcsi K OOIIEeCTBEHHBIM uWHTepecaMm. H3ydeHne OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpTraHM3allMu Tepebopa W mojacuéra 4vucia
BapUaHTOB, B TOM YHCJI€ B MPUKJIAAHBIX 3a/ja4aX. 3HAKOMCTBO C OCHOBAMHU TEOPHH
rpadoB co3maéT MmaTeMaTnueckui pyHaaMeHT 11 GOpPMUPOBAHUS KOMIIETEHIIMHA B
obnactu HPOpMATHKU W IUMPOBLIX TeXHOJOTUH. [IpyU M3ydeHUU CTATUCTUKU U
BEPOATHOCTH OOOTAIIAIOTCS TMPEACTaBICHUS OOYyYarolmMXcs O COBPEMEHHOU
KapTUHE MHUpa M METOJaX €ro HUCCieloBaHusi, (OpMHUPYETCS MOHWMAHUE POJIU
CTaTHCTHKHU KaK MCTOYHHKA COIMATBHO 3HAYMMON MH(GOPMAIIMH U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSATHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBMU C JaHHBIMU LEISIMUA B CTPYKType MPOrpaMMbl Y4eOHOTO
Kypca «BeposSTHOCTh M CTAaTUCTHKA» OCHOBHOTO OOIIETO 0Opa30BaHUs BBIICICHBI
CIEYIONINE COoNepKaTeIbHO-MeToAndeckue nuHuu: «lIpencraBienne MaHHBIX U
ommcaTeNbHas CTATUCTUKA», «BeposaTHOCTEY, «DIEMEHTHl KOMOMHATOPUKI,
«BBenenue B Teoputo rpadosy.

Conepxanue muann «lIpencraBneHue MaHHBIX U ONMUCATEIbHAS CTATHCTUKA
CIIY’)KUT OCHOBOH mJisi (hOPMHUPOBAHUS HABBIKOB pabOTHI ¢ HMH(pOpMANUEH: OT
YTeHWs] W WHTEpHpeTanuu WHGOPMAIMK, TPEACTABICHHOW B TalOiuIaX, Ha
auarpaMMax W Tpadmukax, g0 cOopa, TPEACTaBICHHWS W aHAIW3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHCTUYECKHX XapaKTEPUCTUK CPEIHUX U PaCCEUBAHUA.
PaGotast ¢ maHHBIMHU, OOydYaromWiecss y4aTCs CYUTBHIBATH M HMHTEPIPETHPOBATH
JaHHBIC, BBIIBUTATh, ApTyMEHTHPOBATH M KPUTHUKOBATH MPOCTEHINNE THUIOTE3BI,



pa3MBIIUIATh HaJ (PAKTOpaMH, BBI3bIBAIOIIMMHU W3MEHUYHMBOCTh, M OLEHUBATh HMX
BIIMSIHUE HA PACCMATPUBAEMbIE BEJIMYUHBI U IIPOLECCHI.

NHTYUTUBHOE NPENCTaBICHUE O CIy4YalHONW WU3MEHYMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTEH M TEHACHUMUM CTAaHOBUTCS MOTUBHUPYIOIIEH OCHOBOM JUIA
MU3YUYEHHs] TEOPUU BEPOSITHOCTEN. boybIIOE 3HAYEHHUE HMMEIOT IPAKTHYECKUE
3a/1aHus, B YACTHOCTH OTBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEISIMU.

[loHsiTHE BEpPOSITHOCTH BBOAMTCS KaK Mepa MPaBIONOJ00MS CIy4yalHOTro
coObitus. [lpm wu3ydeHun ydeOHOro Kypca oOOydaromIMecss 3HAKOMATCA C
OPOCTEMIIMMU  METOJAaMHM  BBIYMCJIEHHS  BEPOSATHOCTEM B CIy4YailHBIX
AKCIEPUMEHTAX c PaBHOBO3MOHBIMU AIIEMEHTAPHBIMU HCXO0JIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMHM, MO3BOJISIOIIMMU CTaBUTh U pelIaTh 00Jee CIOKHBIE
3amayn. B yudeOHBIN Kypc BXOAST HayajbHbIE NPEACTABICHUS O CIy4YalHBIX
BEJIMYMHAX U UX YNCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYArOMIMXCS C
MHOKECTBAMH U OCHOBHBIMH OIE€palllsIMHU HaJ MHOXECTBAMH, PaCCMAaTPUBAIOTCA
npuMepbl TPUMEHEHHUs JUIsl pElIeHUs 3a]ad, a TaKKe HCIOJIb30BaHUS B JPYTUX
MaTEMaTUYECKUX Kypcax U YYEOHBIX MpeIMeTax.

B 7-9 knaccax usydaetrcsi y4eOHBIN Kypc «BeposSTHOCTH M CTaTUCTHKA», B
KOTOpbIA  BXOIAT paszaensl: «lIpencraBieHne JaHHBIX W ONKcCaTeNbHas
CTaTHCTHKa», «BeposSTHOCTBY, «DleMeHThl KOMOWHATOpHKW», «BBenenue B
TEOpHIO rpadoBy.

Ha uzyuenue yuebHoro kypca «BeposTHOCTh M cTaTHCTHKa» OTBOAMUTCS 102
gaca: B 7 kiacce — 34 ydaca (1 gac B Henento), B 8 kimacce — 34 daca (1 gac B
Heeno), B 9 kiacce — 34 vaca (1 yac B Henelto).

COJEPKXAHUE OBYYEHMUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOMuUIl, Auarpamm, rpadukoB. 3amoaHeHUE
TaOJIUIl, YTEHHWE ¥ TIOCTPOCHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) W
KpYroBbIX). UTeHne rpadkoB peasibHBIX MpoIeccoB. M3pneyenne nHbopmanuu us3
auarpaMM H TaOJIHII, UCTIONh30BAHNE U MHTEPIPETAIUS TaHHBIX.

OnucaTtenpbHas CTaTUCTUKA: cpeaHee apudmeTwdeckoe, MeauaHa, pa3max,
HanOoOJIbIIIeE M HAWMEHbBINIEe 3HA4YCHHWS HA0Opa YHUCIIOBBIX MaHHBIX. [Ipumeps
CIIy4ailHOM M3MEHYUBOCTH.

Cny4ailHbplil SKCIIEpUMEHT (ONBIT) U CiaydailHoe coObiTHe. BeposTHOCTH U
yacToTa. Pojib MalOBEPOSATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUN B MPUPOJIC
1 B obuiectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepuinna, pedbpo. CreneHb BepuinHbl. Yucio pédep U cymMmapHas
creneHb BepuiuH. [IpencraBinenue o cBazHoctu rpada. lenu u nmknsl. [lytn B



rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenre 06 OpUEHTUPOBAHHOM
rpade. Pemenne 3aga4 ¢ momoibo rpagos.
8 KJIACC

[IpencraBnenue NaHHBIX B BUJE TAOIHII, JUarpaMm, rpadukos.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXeCTBO. Ormepanuu Haj
MHOXECTBaMU: OOBEJUHEHHUE, NepeceueHue, AonoiaHeHue. CBOHCTBa omnepanui
HaJl MHOMKECTBAMM: TEPEMECTUTEIBHOE, COYETaTeNIbHOE, pacHpeleInuTeNbHOE,
BKJItoueHus. Vcnonb3oBanue rpaduueckoro MpeaCcTaBICHUs] MHOXECTB s
OMHCaHUs peajbHbIX MPOLIECCOB U SBJICHUM, TP PEIICHUH 3a]1a4.

N3mepenue pacceuBaHus MaHHBIX. Jlucriepcusi U CTaHIAPTHOE OTKJIOHEHUE
YUCJIOBBIX Ha0OPOB. J[Marpamma paccerBaHusl.

DneMeHTapHble COOBITHS  ciaydailHoro ombiTa. CrhydaifHble  COOBITHSI.
BepositHoct  coObiTuii. OmNBITBI ¢ PaBHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
coobiTusaMu. CiydaifHbiii BEIOOP. CBS3h MEXITY MaJIOBEPOSITHBIMU U MPAKTHUYECKU
JIOCTOBEPHBIMH COOBITHUSIMH B IIPUPOJIC, OOIIECTBE U HAYKE.

HlepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE
BUCSIYCH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BEpIIMH U yucioMm pédep. IIpaBumo
yMHOKeHus. Pemienne 3aad ¢ momoibto rpados.

[IpotuBomnonoxkueie coObiTusA. [Juarpamma Oiinepa. OObeAuHEHHE U
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTusi. Dopmyna  CIOXKEHUS
BEpOATHOCTEH. YCIOBHasE BepOATHOCTH. [IpaBuino ymHoxkenus. HezaBucumbie
coObrTus. IlpencraBnenue skcrepuMeHTa B BHJAE JepeBa. PerieHue 3agad Ha
HaXOXJICHHE BEPOATHOCTEH C TIOMOIIBIO JepeBa CIy4aHOTO SKCIEPUMEHTA,
nuarpamm Ditepa.

9 KJIACC

[IpencraBienne JOaHHBIX B BuAe Tabnui, JauarpamMM, rpaduKoB,
WHTEpIpeTanus JaHHBIX. UTeHHe u mocTpoeHne Tabaull, nuarpamm, rpad)ukoB Io
peallbHBbIM JAHHBIM.

[lepectanoBku u ¢dakropuan. CouetaHuss U 4UCIO coueTaHui. TpeyroabHUK
[Tackans. Pemenue 3amau ¢ UCIOIb30BaHEM KOMOWHATOPUKH.

I'eomeTpuueckas BeposTHOCTh. CiydailHbIi BBIOOp TOYKM U3 (UTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JYT'M OKPYKHOCTH.

Ucnbitanne. Ycnex u Heyaada. Cepusi UCHBITAHUM 10 MEPBOrO ycmexa.
Cepust ucnbiTanuii bepHymnn. BeposaTHOCTH COOBITHII B CEpPUU HCHBITAHUI
bepnymnn.

CiyuaiiHasi BEeJIMYMHA W PACIHpEIeICHUE BEpPOATHOCTEHM. Maremarndeckoe
oXugaHne W aucnepcus. IIpuMepbl  MaTEMAaTMYECKOrO  OXUJAHHUS KAk
TEOPETUYECKOr0 CPEIHEr0 3HAYEHUs BEIUYMHBI. MaTeMaTH4ecKoe OXHIaHuE U



OUACTIEPCUS  CIIyYalHOM BEJIWYHUHBI «UYHUCIO YCIEXOB B CEPUM HCIBITAHUU
bepnymmy.

[lonsiTue o 3akoHe OonbIIMX uKcelsl. M3MepeHune BepOsSTHOCTEN C MOMOIIBIO
yacToT. PoJib 1 3HaUeHUE 3aKOHA OOJIBIIIUX YKCEN B MPUPOJIE U OOIIECTBE.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD N CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHMSI TPOrpaMMbl y4eOHOro Kypca
«BeposTHOCTB M CTATUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCTIMTAHME:

NPOSIBJICHUEM HWHTEpeca K TMPONUIOMY U  HACTOAIIEMY POCCHMCKOMN
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIICHUEM K JIOCTIDKCHHMSIM  POCCHHCKHX
MaTeMaTHKOB W POCCHUMCKONW MaTEeMaTHYE€CKOW IIKOJIBbI, K HCIOJIb30BAHUIO ATHUX
JOCTH)KEHUH B IPYTUX HAayKaX U MPUKIAIHBIX chepax;

2) rpaaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0SI3aHHOCTEHN TpakJIaHUHA U PEAU3aIlUU €r0
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp TpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHHUIO 3TUYECKUX MPOOIIEM, CBI3AHHBIX
C TMPAaKTUYECKUM IPUMEHEHHEM JIOCTMKEHUII HayKH, OCO3HAHHUEM Ba)XKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B JIEITEIIBHOCTH YUYEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad
MaTeMaTU4eCKOM HaMpaBICHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHYECKOIO
o0Opa3oBaHMs Ha TMPOTSHKEHWHM BCEH JKM3HU JUISl YCHENTHOW MpOQeCcCHOHATBHOU
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM WHANBUIYAIBHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYeCKOe BOCTIMTAHUE:

CIIOCOOHOCTPIO K OMOIHMOHATBHOMY U  3CTETUYECKOMY  BOCTIPHUSATHIO
MaTeMaTU4eCKuX OOBEKTOB, 3aJad, PEIICHUH, PACCYXIACHUH, yYMEHHIO BHJICThH
MaTeMaTU4eCKue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO TO3HAHNS:

OpUEHTAIlME B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€JIOBEKa, IPUPOILI U
oOllecTBa, MOHMMAHUEM MATEMaTUYECKOM HAayKu Kak cQepbl YeI0BEYECKOU
NEATEeNIbHOCTH, ATANoB €€ Pa3BUTHS M 3HAUYUMOCTU JJISl PA3BUTHUSI IIUBWIM3ALIUU,



OBJIQICHUEM SI3BIKOM MAaTEMATHUKA M MAaTeMaTH4YECKOM KYyJBTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHEM IPOCTECHMIIMMH HAaBBIKAMM HCCIEA0BATEIBCKON
NEATEIbHOCTH;

6) ¢u3nueckoe BocHHUTAHUE, (POPMHUPOBAHUE KYJIbTYPHI 3/10POBbSI H
IMOLMOHAJIBHOI0 0J1Ar OOy UM

TOTOBHOCTBIO IPUMEHATh MAaTEMATHYECKHE 3HAHUS B HHTEPECAX CBOETO
3MI0pOBbs,  BEJIEHHUA  3J0pOBOro  oOpasa JKM3HU  (30pOBOE  IHUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Qu3nyeckKas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(QIEKCUU, TNPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TAKOTO JK€ MpaBa JPYroro 4ejaoBeKa;

7) PKOJIOTHYEeCKOe BOCTIHTAHME:

OpUEHTAIIMEN HA NMPUMEHEHUE MATEMaTUUYECKUX 3HAHUM IS PELICHUS 3aaad
B 00JIACTU COXPaHHOCTH OKpY>Kalolleld Cpenbl, IMJIAHUPOBAHMS TOCTYNKOB U
OLICHKM HMX BO3MOXHBIX MOCIEACTBUI AJIsI OKPYKarOUEd Cpepl, OCO3ZHAHUEM
rJI00AJIBHOTO XapakTepa dKOJIOTMYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) amanTanusi K M3MEHSIOIHMCS YCJIOBUSIM CONUAJILHOW W MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEOINPEIEIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHE YYUThCSA Y JAPYTUX JIOACH, MpuoOpeTraTh B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OMBITA IPYTHUX;

HEOOXOJMMOCThIO B  (DOPMUPOBaHMHM HOBBIX 3HAHHM, B TOM YHCIIE
bopMynHpoBaTh UI€U, OHATHSA, TUIIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM UHCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh Je(UIMTHI COOCTBEHHBIX 3HAHMN U
KOMIIETEHTHOCTEMH, IUIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPHUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOUUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHHUS W JCHCTBUS, (OPMYNIHpPOBATH W OILIEHWBATH PUCKH U
NOCIEeACTBUSA, POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiICTBUSA

ba3oBble Jornueckue aeiicTBus:

e BBUIBIISITh U XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKM MATEMAaTUYECKUX
OOBEKTOB, TOHATHN, OTHONMICHWA MEXIy TMOHATUAMU, (POPMYITHPOBATH
ONpeNeNieHUs]  TMOHSATUW,  YCTaHABIMBATH  CYIIECTBEHHbIH  MpHU3HAK
KJaccupuKaluu, OCHOBaHUSA [Jisi OOOOIIEHUST W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHMMATh, (HOpPMYyJIUpPOBaTh M  MpeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPJAUTEIbHbIE U OTpPULATENbHbIC, €AUHUYHBIE, YacTHblE W OOUIHE,
YCIIOBHBIE;

BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npotuBopeunss B (akTaxX, [AAHHBIX, HAONIOACHUSIX U YTBEPKACHUSIX,
npeajgaraTb KPUTEPUU JJIs BBISIBJICHUSI 3aKOHOMEPHOCTEW U MTPOTUBOPEUHIL;
JieNaTh BBIBOJBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUM (IpsiMble U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITEILHO HECIOXKHbBIE J0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpaMBaTh AaApPryMEHTAllUI0, MPHUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPbI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,
BbIOMpaATh CMoco0 pemeHus y4eOHOM 3amauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BHIOUPATh HamOoJiee TNOAXOIAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciien0BaTeIbCKUE JEHCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HCCJICAOBATEIIbCKUH WHCTPYMEHT ITO3HAHUSA,
(GbopMyIHpOBaTH BOMPOCH, (PUKCHPYIOIIUE NPOTHBOPEYHE, MPOOIEMY,
CaMOCTOSITETLHO ~YCTaHABIMBAaTh HWCKOMOE H JaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBAThH CBOIO IMO3UIINIO, MHEHUE;

NPOBOJIUTH IO CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
OKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTUIECKOTO 00BEKTa, 3aBUCHMOCTEN 00BEKTOB MEXKIY CO00ii;
CaMOCTOSITEILHO (POPMYJIUPOBATH 0O0OOIICHUS M BBIBOJBI IO pe3yJibTaTam
NPOBEACHHOTO HAOIONACHUS, WCCIEIOBAaHUS, OICHWBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTAThH
MPEOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMAIIMM, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a]1a4H;

BbIOMpATh, aHAJU3UPOBATh, CUCTEMATHU3UPOBAaTh W HWHTEPIPETUPOBATH
WHGOPMAIINIO PA3THYHBIX BUIOB U (DOPM TIPE/ICTABIICHUS;

BbIOMpaTh (GopMy TpeACTaBiICHUS WHPOPMANMH ¥ WIUTIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, auarpaMMmamMu, HWHOW TrpaduKod MW UX
KOMOMWHAIIUSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMANUKA IO KPUTEPHUSIM, MPEAIOKCHHBIM
yduTeIeM WK CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/lKaTl/IBHLIe YHUBEPCAJIBHBIC y‘leﬁHble I[ei/’ICTBPIﬂi

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMU OOIeHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOK TOUYKY 3pECHUS



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO XOAY PEIICHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYUYE€HHBIN pPe3yJIbTaT;

e B X0J€ OOCYXIEHHs 3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKIAEMOIl TEMBI,
po0JIeMbl, peraeMoi 3ajaun, BbICKA3bIBaTh UJIEH, HALIEJIEHHbIE HA TTOUCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPyTUX
YYaCTHUKOB JMAJIOTa, OOHApyXMBaTh pa3jinyle M CXOACTBO MO3UIUH, B
KOppEeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

e TPEICTaBIATH  pe3ydbTaTbl  pElIeHHUs  3aJayd, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, IPOEKTA, CAMOCTOSATEIBHO BEIOUPATh (pOopMaT BBICTYIUICHUS
¢ Y4€TOM 3aj]au NMPEe3eHTalUU U OCOOCHHOCTEN ayJJUuTOpUN;

e TIOHMMATh U MCMOJB30BaTh MPEUMYILECTBA KOMAaHIHON U UHIAUBUIYATbHOM
paboThl MpU pelIeHNH YYEOHBIX MaTeMaTHUYECKUX 3a/1a4;

e TPUHUMATH II€JIb COBMECTHOW JEATEIbHOCTH, IJIAHUPOBATh OpPraHU3aLUI0
COBMECTHOW palOThl, pacmpenensTh BHIBI padoOT, JI0roBapuBaTHCA,
o0CyXJ1aTh MPOIECC U pe3ynbTaT paboThl, 00001IaTh MHEHUSI HECKOJIbKHUX
JIIO/IEH;

e Y4YacTBOBaTb B TIPYNNOBBHIX ¢opMax paboTel (00CyXkAeHUs, OOMEH
MHEHHUSIMH, MO3TOBbI€ IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOpPAMHHUPOBATH CBOU JEHCTBUS C JPYTMMH WIEHAaMU KOMAaHJbl,
OLIEHHMBAaTh KAauyeCTBO CBOEr0 BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKaMH B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHUBepcaJibHbIe YUeOHbIE 1eiCTBUSA

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBJIIThH IUJIAH, AJITCOPUTM PEUIEHUs 3a1aud (WU €ro
4acTh), BBIOMPATh CHOCOO pEIICHUS C YYETOM MMEIOIIMXCA PECypCcoOB H
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTb M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOM WH(MOpMAIUH.

CaMOKOHTPOJ/Ib, SMOIMOHAJILHbI MHTE/JICKT:

e BIIAJETh CIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJISA IIpoliecca U pe3yJibTara
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

e TMPEABUACTH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIHCTB,
HaWJCHHBIX OIMTUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JIEATEIbHOCTH NMOCTABICHHON LEIH U
YCIIOBUSAM, OOBSICHATh MPUYMHBI JOCTIKCHHS WIIM HETOCTIDKCHHS IIEINH,
HaxOJIUTh OLIUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K koHmy oOydenuss B 7/ kJjacce OOyYarolIUICS TMONYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YIbTATHI:

Uutate wuHbOpMaALUIO, NPEACTABICHHYIO B TaOJuIlax, HAa JIUarpaMmax,
MPEACTaBISATh JaHHbIE B BHJIE TaOJMIl, CTPOUTH JUarpamMMbl (CTOJIOHKOBBIC
(cTonbyaThie) U KPYroBbIE) IO MAaCCUBAM 3HAUYCHUH.

OnucplBaTh W UHTEPOPETUPOBATH  pealbHbIE  YWCIOBBIE  JaHHBIE,
MpejCTaBlIeHHbIE B Ta0MUIIaX, Ha TUarpaMMax, rpauxax.

Hcnonw3oBaTh [ ONMHMCaHUS MAHHBIX CTAaTUCTUYECKUE XapPaKTEPUCTUKHU:
cpeaHee apudMeTUuecKkoe, MeauaHa, HauOOJIblllee U HAaWMEHBIIEe 3HAYCHUS,
pa3max.

Nmerr mnpencraBiieHHe O ClydallHOW HM3MEHYMBOCTH Ha MpUMEpax IIeH,
bU3MYECKUX BEIWYWH, aHTPOMOMETPUYECKUX JAHHBIX, UMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOydenus B 8 kJjacce OOyYarolmMCS TOJIYYUT CICAYIOIINE
peAMETHBIE PE3YIIbTATHI:

N3Bnekars W mpeoOpa3oBbIBaTh HHQPOPMAIMIO, TPEACTABICHHYIO B BHUJE
TaOIuI, AUarpamm, rpaduKoB, IPEACTABIATh JaHHBIE B BUIE TaOIHIl, JUarpamM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TOMOIIBIO CTATUCTUYECKUX IIOKA3aTeNel: CpeaHUX
3HAYEHUI U MEP paccenBaHus (pa3Max, IUCIEPCHs U CTAHAAPTHOE OTKIIOHEHHE).

HaxoauTe 4acTOTHI YHCIIOBBIX 3HAYEHHM M YaCTOTHI COOBITHH, B TOM YHCIIE
0 pe3yNbTaTaM U3MEPEHUN U HAOIIOACHHIA.

HaxoauTe BEpOATHOCTH CIy4ailHBIX COOBITUN B OMBITAaX, 3Hasl BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUN, B TOM YHCIE€ B ONBITAX C PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU COOBITHIMU.

Hcnonb3oBaTh rpaguyeckue MOJEIH: AEPEBO CIYYaiHOTO JKCIEPUMEHTA,
auarpamMMbl Didiepa, YucaoBas npsmasi.

OnepupoBaTh MOHATUSIMH: MHOXECTBO, TOJMHOECTBO,  BBINOJHATH
omepanyd HaJ MHOXXECTBAaMH: OOBEIWHEHHE, TMepPECeUYCHHne, JIOMOJHEHNE,
MEPEUYUCIIATD AIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA MHOMXECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTaBICHHE MHOMXECTB W CBSA3EH MEXIy
HUMH JJI ONKMCAHMS MPOLIECCOB U SIBJIICHHI, B TOM YKCIIE€ MPU PEUICHUU 3a7ad U3
JIPYrUuX y4eOHBIX MPEIMETOB U KYPCOB.

K xonmy oOyuenuns B 9 Kjacce OOyYaromuiics MONYYUT CIEIYIONTUE
MpEAMETHBIE PE3YIbTATHI:

W3Bnekate u mpeoOpa3oBbBaTh WHGOpPMAIUIO, TMPEACTABICHHYIO B
pPa3TUYHBIX HMCTOYHWKAX B BHJE TaOmuWIl, amarpamm, rpaduKoB, TPEICTABISATH
JTAaHHBIC B BHJIC TAaOJIUII, 1HarpamMM, rpaukoB.

Pemlath 3amaud opraHW30BaHHBIM NEPEeOOPOM BapUAHTOB, a TaKXKE C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MIPABUII U METOJIOB.



Hcnonb3oBaTh OnucaTesbHble XApPAKTEPUCTUKU JUISI MACCUBOB YHUCJIOBBIX
JQHHBIX, B TOM YMUCJIE CPEIHUE 3HAYECHUS U MEPBl PACCEUBAHMUS.

HaxoauTe 4acTOTHl 3HAYEHHUI M YacCTOTBHI COOBITHS, B TOM YHUCIIE MOJb3YSICh
pe3ysibTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOATHOCTH CIy4aHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
YlCclie B OMNbITAX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEpUAX
HCIBITAHUH J10 IIEPBOTO YCIIEXa, B CEPUSIX UCIIBITAHUN bepHyiuu.

Nmerp npencraBieHuE O CIy4aMHOM BEJIMYMHE U O PaACHPEACICHUU
BEPOSATHOCTEN.

Nmers mnpencraBieHue O 3aKOHE OOJBIIMX 4YHUCET KaKk O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUMBOCTU M O POJIM 3aKOHA OOJBIINX YKCET B
NpUpOE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
e HaunmenoBanu |KosmuecTBo 4yacos JJIeKTPOHHbIE
n/ © paIeIon o Bcer | Konrpoabusl | IlpakTnuecku (pponeic)
TeM o0pa3oBaTe/ibHbIC
1| o e padoThI e padoThbI
NMPOrpaMMblI pecypchbl
Tpencrapmerue bu6mmoreka [JOK
1 7 2 https://m.edsoo.ru/7f415fd
JTAHHBIX c
o bu6mmoreka [JOK
nycateibHas
2 8 1 https://m.edsoo.ru/7f415fd
CTaTHCTHUKA c
C N bu6mmoreka [JOK
nTydaiiHas
3 6 1 https://m.edsoo.ru/7f415fd
W3MEHYUBOCTD c
B bubmuoreka [JOK
BEJICHUC B
4 4 https://m.edsoo.ru/7f415fd
Teopuio rpadoB c
BeposarnocTs 1
4aCTOTa bubmuoreka [JOK
5 . 4 1 https://m.edsoo.ru/7f415fd
CIIy4aitHOTO c
COOBITHSA =
O06o06meHue, bu6mmoreka [JOK
6 CHCTEMAaTH3ALIN 5 2 https://m.edsoo.ru/7f415fd
s1 3BHAaHUH c
OBIIIEE
KOJIMYECTBO 34 5 5
YACOBIIO
I[TPOT'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

Ne HanmenoBann |KosmuyecTBo yacos DJIeKTPOHHbIE
n/ © pASAETon # Becer | Kontpoubnsbl | IIpakruyecku (unppornic)
TeM o0pa3oBaTejibHbIE
n 0 e padoThI e padoTbl
NMPOrpaMmblI pecypcsl
v bubnuorexa [JOK
OBTOPCHHE
4 https://m.edsoo.ru/7f417fb
Kypca 7 Kiacca )
OnucarenpHas
PE— bu6moreka [IOK
' 4 https://m.edsoo.ru/7f417fb
PacceuBanue 5
JAHHBIX -
bubmmorexa [IOK
MHoxecTBa 4 https://m.edsoo.ru/7f417fb
2
BepostHoCcTh bubnuoreka [JOK
CITy4aifHOTO 6 1 https://m.edsoo.ru/7f417fb
COOBITUSA 2
B bubnuorexa [JOK
BEJICHHC B
4 https://m.edsoo.ru/7f417fb
Teopuio rpadoB 5
C N bu6mmoreka [JOK
JTydaiiHbIe
8 https://m.edsoo.ru/7f417fb
COOBITHSA 5
O6o06menHue, bubnuorexa [JOK
cUcTeMaTH3aIu 4 2 https://m.edsoo.ru/7f417fb
1 SHAHUU 2
OBUIEE
KOJIMYECTBO 34 5 1
YACOB I10
I[TPOI'PAMME
9 KJIACC
Kosan4yecTBo 4acoB
Ne | HaumenoBanme flpax | SaeKTPOHbIe
Konrpoas | tuuec | (uudposnbie)
n/ | pa3gejioB M TeM
Bcero HbIe KHe o0pa3oBaTte/ibHbIE
n NPOrpaMmblI
padoThI pador | pecypchl
bl
[ToBTOpenue kypca 8 bubmorexa LOK
4 https://m.edso0.ru/7f41a30
KJacca )
DJIeMEHTHI 4 1 bubmuoreka [JOK



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

KOMOMHATOPHUKH https://m.edsoo.ru/7f41a30
2
I'eomeTrpuueckas bubnmorexa LHOK
3 P 4 https://m.edso0.ru/7f41a30
BCPOATHOCTDH 2
bu6mmoreka [IOK
4 Ucnbiranus beprymmm 6 https://m.edsoo.ru/7f41a30
2
bu6mmoreka [IOK
5 CnygaitHas BeMYrHA 6 https://m.edsoo.ru/7f41a30
2
bubmmoreka [{OK
6 O06o01IeHne, KOHTPOJITh 10 https://m.edsoo.ru/7f41a30
2
OBILIEE KOJIMYECTBO 34

YACOB I1O ITPOI'PAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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